Background: Case Competitions (CCs), an educational approach borrowed from business schools, feature interprofessional teams of students working collaboratively to "solve" a simulated challenge. They present their recommendations to expert judges and win prizes. There is a proliferation across the US of CCs focused on health themes. No literature exists to document this trend. We set out to explore and map this activity across North America, and to review the judging rubrics. Methods: We identified health-oriented CCs in the US by searching the medical and grey literature using key words: "case competition" and Health; "Case challenge" and Health. CCs were categorized based on location, organization, content area, process, prizes, and year of initiation. Scoring sheets were analyzed for areas of assessment. Results: The number of health-related CCs is increasing. There are currently >30 CCs in the US, with dozens of universities competing. The majority were initiated in the past 5 years. Judging rubrics focused on several domains: understanding and analysis of problem; content and justification for solution; presentation, responsiveness to questions; process characteristics (e.g. teamwork). Conclusion: CCs represent unique opportunities for interprofessional learning. There are no studies to assess CCs effectiveness as an educational activity. Educators should explicitly define CCs goals and objectives, adapt assessment tools and evaluate associated outcomes.
There are no additional mentions of CCs in the literature, or any systematic documentation of this trend as an educational activity. Having served as faculty leaders (RM and AR) of university teams competing in an international case competition, and as founders (all authors) of a regional public health case-competition our aims were twofold: 1) to provide an initial description of the 'playing field' and describe the trend, 2) to review the judging rubrics used by several organizers.
Methods
We conducted a literature search (July 2013 -February 2014) via PubMed, as well as the grey literature through Google, for health-science related CCs, using the following key words: "case competition" and "health"; "case challenge" and "health". The search was repeated several times during this time period, and independently by two of the authors (RM and AH), to make sure new CCs were included. Two authors (RM and AH) then reviewed the web-sites of the specific competitions to extract information about location, organization, content area, process and prizes, year of initiation. We contacted the administrator of each competition to obtain missing information and to request judging rubrics.
Of the 33 competitions that we contacted requesting rubrics, seventeen shared the information with us. Four competitions used the same rubric developed by the CLARION competition9, and two used the rubric devised for the Emory Global Health Case Competition [10] . All authors independently assessed and compared the content of a total of thirteen unique rubrics. Consensus was reached following a group discussion.
Results

A. Case Competition Overview and Distribution
We identified 36 CCs, of which 33 were specifically focused on health and subsequently included in our descriptive analysis. Three were considered to have themes that were not as relevant (business, ethics, consulting) and were therefore dropped. MedEdPublish 2015, 5: 14 http://dx.doi.org/10.15694/mep.2015.005.0014
The geographical distribution of CCs favors the eastern part of the United States ( Figure 1 ). CCs tend to be annual and cover a wide variety of health-related content areas, from Global Health, to health policy, quality and safety, community health, health administration, among others. Global Health is the most popular topic, with one-third of competitions devoted to it (11 out of 33 programs, or 33%). Table 1 gives a summary of the active CCs we identified. B. Review of Judging Rubrics A majority of the reviewed rubrics provided categories for assessment and almost all allotted a certain number of points or a weight to each category. The team with the highest total point value won the competition. The categories evaluated included:
 Understanding the Challenge (How well did the group handle the subject matter provided in the case?): Judges evaluated this based on whether the teams accurately identified the target population, gaps in services, and social or systemic factors contributing to the problem.
 Solution content and justification (How did teams justify the feasibility and effectiveness of their solutions?): Solutions were judged by the evidence for likely effectiveness, financial feasibility, cultural sensibility, and sustainability. Identifying and serving the population with empathy was an important factor when judging solution viability, as were budget limitations, time and resource constraints.
 Responsiveness to judges' questions (How well-prepared were students to answer judges' questions?): Teams that fumble or cannot justify a solution receive a low score, while high-ranking presenters anticipate flaws in their arguments and are prepared to justify their claims with confidence and poise.
 Presentation (How confident and effective were students in their delivery?): Style and delivery also contribute to the overall score. Practiced, polished speakers tend to be more persuasive than those who stumble over their words or read from slides. Clear, engaging presentations are viewed as more professional and therefore awarded higher scores.
 Process and Development (How well did the team work together on the case?): Creativity, resourcefulness, and teamwork also factor into judging scores. If judges are able to tell that a team did MedEdPublish 2015, 5: 14 http://dx.doi.org/10.15694/mep.2015.005.0014 not work well together-for example, if students do not fluidly transition from one speaker to the next-then the overall quality of the presentation drops and students receive lower marks. Further, students who reach out to established organizations to research current services or to receive input on their solutions are viewed favorably when compared to those who did not.
Only two of the rubrics we had access to (2/17 or 11%) had a unique category to assess team work.
Discussion
The number of CCs focused on health has increased over the past 5 years to include more than 30 unique competitions -tallied through February 2014 --across the US, representing a growing trend in IPE.
However, despite their apparent growing popularity, case competitions have not been reviewed methodologically: there are no known published educational goals and objectives for learners, no published assessment tools or clearly defined outcomes for learners or for the health system. This article is the first known attempt to quantify and describe this educational activity. It is meant to draw attention to this educational innovation and to urge educators to apply the same critical and rigorous appraisal processes to evaluate its effectiveness and impact, as those used to assess PBL, CBL and IPE activities in general.
As educators and organizers, we must be able describe the desired educational end-point of the CC experience, develop a set of learning goals and objectives, corresponding outcomes measures, as well as rigorous assessments tools for intended outcomes. Various frameworks exist to classify IPE learning outcomes on the micro level (learner or participant), as well as the macro level (health system) [12, 13, 14, 15, 16] . Some of the IPE frameworks may be suitable for adaptation in CC evaluation, particularly those that put the learner at the center.
It is also important to ground CCs in learning theory. From an individual learner's perspective, because they require deep engagement with the material, CCs fulfill most of the tenets of Bloom's taxonomy (17) . Not only do CCs require the participants to achieve mastery of material at lower Bloom's levels (remember and understand), they also require the ability to apply, analyze, evaluate and create --higher Bloom's level mastery. Participants need to quickly master factual knowledge, but also master conceptual and procedural knowledge in order to generate a comprehensive and creative solution to a complex multi-factorial problem.
Another taxonomy that may be useful as a framework to assess the impact of CCs on the learner is one developed by Fink (18) . This taxonomy incorporates different kinds of learning: Foundation Knowledge, which provides the bases necessary for the other types of learning; Application, in which participants put their new-found knowledge to use; Integration, which occurs when participants discover underlying connections between different elements of their knowledge; Human Dimension, where participants see that their work has led to a personal growth, and finally, Caring, which occurs when students deeply engage in a learning activity, and become passionate about it.
However, if CCs are viewed through a prism of IPE, particular efforts should be made to assess and measure knowledge, skills and attitudes related to interprofessional collaboration. Educators, administrators and organizers of CCs must develop tools that measure the processes and outcomes related to collaborative competencies and team work. Key determinants of collaborative practice may include: 1) learners' understanding of the roles and responsibilities of team members, 2) communication and reflection skills and behaviors, 3) attitudes about teamwork, trust, and respect. [19, 20, 21, 22] . Teamwork was conspicuously missing from most of the scoring rubrics we assessed. An exploration of scoring rubrics revealed few additional challenges that help shed light on the complexity of assessing learning in the context of case competitions.
Teamwork
CCs can be valuable for learning how to work in teams. In our experience, the most effective teams were those in which the participants recognized that each member of the team has unique contributions to make, that the role of the titular "captain" is to make sure all voices were heard -not to steer the discussion in a particular direction, and that all the members respect each other. Teamwork is a major IPE component. However, very few CCs scoring sheets included this as a unique category. Further, assessing team work accurately and methodologically is challenging given the use of the final presentation as the sole evaluation of student performance and student learning. Although there are taxonomies/rubrics that evaluate teamwork, there is no single agreed-upon standard in the same way that most educators find Bloom's taxonomy relevant.
Possible solution: develop or adopt validated rubrics that have expanded criteria for teamwork.
Process Evaluation
The format makes it difficult to judge the intangible skills that individual team members use as they develop their case solution and presentation. During the case challenge, judges only see the final product but are asked to make inferences about the process and skills used to develop it (e.g., teamwork, creativity, resourcefulness, etc.).
Possible Solution: In order to reach a better understanding, longer-term observation and assessment may be needed. While this may not be feasible for a competition, adopting or embedding the CC model within a broader educational experience -such as more longitudinally during the school year --may be beneficial to students, and more appropriate to achieve educational objectives. It may provide an opportunity to have an ongoing inter-disciplinary engagement, foster a deeper opportunity for reflection, and afford the faculty a more robust assessment of student performance on competencies not easily observed during the one-time approach.
3. Judges' Inter-rater reliability. Judges -often volunteering only for a few hours -have a short time to familiarize themselves with the rubric, potentially making the assessment superficial and one-dimensional. Their individual gauge for what constitutes a "6" or a "10" may fluctuate throughout the day, introducing the risk of, for example, firstimpression or recency biases. Furthermore, numbers will have different meanings across judges-one judge's 5 may be another's 7.
Possible Solution: Instituting a qualitative and facilitated judging process, in which a moderator guides judges through a consideration of various criteria to help them arrive at a consensus decision. In this approach, judges could still be given categories to consider as they view the presentations, but rather than assigning numerical rating to these categories, they might instead use a broad categorical scale to assess performance (e.g. poor, average, good, outstanding). Rather than determining a winner primarily by summing points, the moderator could help ensure that judges sufficiently reflect upon and discuss each team's strengths and weaknesses, and, when necessary, help judges remember presentation aspects that they otherwise might have forgotten. Some of the competitions described here already incorporate a discussion period into the judging process; our review of the rubrics did not assess the extent to which this was done, the methods that were used, or the extent to which the outcomes of the discussions could influence the numerical score rankings.
Scoring methods.
A team's overall performance is not necessarily equal to the sum of their scores in individual categories. Thus, it is unclear whether the best way to determine the winner is by the highest point score summed across different categories. comprehensively reflect the value of the different skills and competencies that contribute to inter-professional practice.
Our study has several limitations. Firstly, it is likely that we missed a few CCs that launched after our study period and that our list is not comprehensive. We also did not include CCs outside of the United States, although we know they exist. Secondly, our study is merely descriptive and as such lacks detail that would allow us to understand the process in more depth.
In summary, the use of CCs is emerging as a trend which is aligned with concepts in interdisciplinary and interprofessional education. However, there are no agreed-upon educational objectives for this activity, no common framework for designing and implementing these case challenges, nor is there a common framework for evaluation of this as an educational tool. In particular, there are some disconnects between evaluating the process (the interprofessional skills being employed by the teams) and evaluating the product (the final presentation the judges see).
Additionally, there are no studies yet looking into whether these CCs contribute to better long-term outcomes in the knowledge, skills, practice and future career trajectories of the participants. Qualitative surveys of students, organizers, and judges may provide important information about the process and the desired outcomes. A longitudinal assessment of participants' competencies, knowledge and attitudes may help shed light on attainment of educational objectives. The input of experts in assessment and evaluation will be extremely valuable.
Despite these challenges, we believe CCs represent an opportunity to engage diverse groups of students in a lively activity, enhance and expand IPE beyond the classroom, the school, or the institution.
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